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operative changes in higher order 
aberrations: A comparison of the 

WaveLight® EX500 to the VISX® $4 
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Disclaimer 


* The view(s) expressed herein are those of the 
author(s) and do not reflect the official policy 
or position of Brooke Army Medical Center, 
the U.S. Army Medical Department, the U.S. 
Army Office of the Surgeon General, the 
Department of the Air Force, the Department 
of the Army or the Department of Defense or 
the U.S. Government 


Introduction 


PRK & LASIK reduce spherical and 
cylindrical defocus 
— Aberrations of the cornea are insufficient to 
characterize the entire visual quality of an eye. 
Measurement of the entirety of ocular 
aberrations is the most definitive means to 
establish the true effect of refractive surgery 
on image quality and visual performance. ! 


PRK and LASIK increase wavefront aberrations 

and alter the comparative contributions of coma- 

and spherical-like higher order aberrations often 

inherent to the natural eye. 

RMS wavefront error as a metric of global image 

quality? 

Moshirfar et al. demonstrated both the VIS X® 

Custom Vue and WaveLight® Allegretto systems 

perform equally in terms of visual acuity, safety, 

and predictability in both PRK and LASIK*> 

— Higher-order and spherical aberrations during 
photorefractive keratectomy, not statistically 
significant? 


Purpose 


Future advancements in refractive surgery 
Investigate the utility of the current excimer 
lasers employed by the DoD in terms of induced 
aberrations to maximize refractive treatment. 
The impact on post-operative higher order 
aberrations between the currently available DoD 
laser platforms 
— Offer insight as to which provides the best overall 
image quality following refractive surgery in the 
active duty and DoD beneficiary population 


Methods 


Retrospective analysis 

Pre and post-operative changes in higher 
order aberrations following refractive surgery 
with the WaveLight® EX500 Excimer Laser 
System (Alcon, Fort Worth, TX ) and the 
VISX® Star S4 IR Excimer Laser System 
(Abbott Medical Optics, Santa Ana, CA) 
RMS 


— Pentacam 


Inclusion Criteria 


¢ Active duty military or DoD beneficiaries 
who had refractive surgery at the Joint 
Warfighter Refractive Surgery Center and: 
— were 21 years of age or older 
— had PRK or LASIK refractive surgery 
— completed a 3 month follow-up visit - 


Exclusion Criteria 


¢ Subjects who do not meet the inclusion 
criteria listed 

¢ Subjects who previously had refractive 
surgery 

¢ Patients who did not have follow-up data 
¢ Pregnant women or incompetent adults 


Methods 


¢ Matching 
¢ SPSS statistics 
— Student’s T-test 
— Regression analysis: preoperative SE 
* Larger refractive errors = larger ablations 


Results 
VISX 
Age at Surgery (Mean) 29,4 315 
Gender (Total) 74M 26F 16M 6F 
PreOp MSE -333 -2.73 
Total Eyes a ae 22 
Age at Sur 29,1 30,2 
Gender 56M 40F 16M 6F 
PreOp MSE «335 4,38 
Total Eyes 96 a2 


Table 1: Patient Demographics 


Results 


_ aan bs aaa 


Ex500 0.004323 0.02916 


0.295 


EXS00 0.0174 0.02417 


Table 2: Change in RMS statistics 


Results 


0.161 


Laser{EXSOOw 0.003 0.433 0.004 


0.670 
VISX) 


Table 3: Regression Analysis concerning pre-operative refractive error for 
both LASIK and PRK 
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Figure 1: Change in RMS data for PRK between the VISX®and WaveLight® 
EX500 Lasers. p-value is 0.431 
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Figure 2: Change in RMS data for PRK between the VISX®and WaveLight® 
EX500 Lasers. p-value is 0.295 
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Discussion 


No statistically significant difference 
— Adjusting for preoperative refractive error 
Observations: 
— LASIK higher pre-operative MSE in EX500 
— VISX laser lower induced RMS values 
— 2-4x higher in each category for EX500 

¢ Moshirfar et al. 


Power 


Limitations 


Design 

Sample size 
Generalizability 
Clinical significance 


Recommendations 


¢ Further investigation of visual outcomes 
¢ Additional factors 

— Cost 

— Patient characteristics 

— Surgeon preference 
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